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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a capacitance detection circuit and method, an acceleration processing circuit
and method, a storage medium and an electronic device.

BACKGROUND

[0002] Acceleration sensors are widely used in fields such as aircraft control, automobile safety and the like, due to
the characteristics of small volume, light weight, convenience and flexibility, and the like.

[0003] Types of acceleration sensors are piezoresistive, piezo-electric, resonant, tunnelcurrent, capacitive, etc. Ca-
pacitive acceleration micro-sensors have advantages of simple structure, stable output, small temperature drift and easy
test and integration, which helps to large-scale production.

[0004] US 8 169 238 B1 discloses a capacitance to frequency converter which includes a switching capacitor circuit,
a charge dissipation circuit, a comparator, and a signal generator. The switching capacitor circuit charges a sensing
capacitor and transfers charge from the sensing capacitor to a circuitnode of the charge dissipation circuit. The comparator
is coupled to the charge dissipation circuit to compare a potential at the circuit node to a reference voltage. The signal
generatoris coupled to an output of the comparator and to the charge dissipation circuit. The signal generator is responsive
to the output of the comparator to generate a signal fed back to control the charge dissipation circuit. A frequency of the
signal is proportional to a capacitance of the sensing capacitor.

[0005] US2007/0251294 A1 discloses atechnique regarding sensor nodes forimpact detection to enable the intensities
of impacts to be determined in a multi-value or analog mode and to reduce the power consumption of sensor nodes.
The sensor node is provided with a shock detection sensor comprising a piezoelectric element unit which generates an
electric charge corresponding to an external impact, a capacitor which rectifies and accumulates the electric charge so
generated, and a voltage detector which operates on the accumulated power and externally outputs a signal when the
accumulated voltage reaches a preset level; a stand-by control object section which is caused by the external signal to
return from a stand-by state and to operate; and a power supply which feeds power to the stand-by control object section,
wherein the operation of the stand-by control object section is triggered by the signal ofimpact detected by the piezoelectric
element unit.

[0006] US 2012/0048019 A1 discloses Micro-machined capacitive sensors implemented in micro-electro-mechanical
system (MEMS) processes. Capacitive sensing is achieved via variable-area sensing, which employs a transduction
mechanism in which the relationship between changes in the capacitance of variable, parallel-plate capacitors and
displacements of a proof mass is generally linear. Each respective variable, parallel-plate capacitor is formed by a
finger/electrode pair, in which both the finger and the electrode have rectangular tooth profiles that include a plurality of
rectangular teeth. Because changes in the overlapping area of the finger and the electrode are multiplied by the number
of rectangular teeth, while the standing capacity of the micro-machined capacitive sensor remains relatively high, the
sensitivity of the micro-machined capacitive sensor employing variable-area sensing is significantly increased per unit
area of the finger and the electrode.

[0007] US2011/0018561 A1 discloses a capacitive sensor which includes firstand second variable capacitor electrode
sets, respectively disposed upon a planar support surface and a proof mass that is compliantly displaceable along a
first axis substantially parallel to the planar support surface. The first electrode set produces a cyclic variation in capac-
itance over a range of displacement of the proof mass along the first axis, and the second electrode set produces an
absolute capacitance variation throughout the range of displacement along the first axis.

SUMMARY

[0008] At least one embodiment of the present disclosure provides a capacitance detection circuit and method, an
acceleration processing circuit and method, a storage medium and an electronic device.

[0009] The object is achieved by the respective independent claims. Further embodiments are defined in the corre-
sponding dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order to clearly illustrate the technical solution of the embodiments of the disclosure, the drawings of the
embodiments will be briefly described in the following; it is obvious that the described drawings are only related to some
embodiments of the disclosure and thus are not limitative to the disclosure.

[0011] Itis emphasized that in the following, the so-called embodiments of figures 1 to 6B and 9B are not an embod-
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iments of the invention, but examples which are not covered by the claims. These examples are useful for understanding
the invention.

FIG. 1 is a first top view of an acceleration sensor provided by some embodiments of the present disclosure;

FIG. 2 is a cross-sectional view of an acceleration sensor provided by some embodiments of the present disclosure
along the plane A-A of FIG. 1;

FIG. 3A is a second top view of an acceleration sensor provided by some embodiments of the present disclosure;
FIG. 3B is a cross-sectional view of an acceleration sensor provided by some embodiments of the present disclosure
along the plane B-B of FIG. 3A;

FIG. 4 is a schematic diagram of displacement deformations of an acceleration sensor provided by some embodi-
ments of the present disclosure under an action of an acceleration;

FIGs. 5A, 5B, 5C and 5D are schematic diagrams of an operation process of an acceleration sensor provided by
some embodiments of the present disclosure;

FIG. 6A is a structural diagram of a capacitor of an acceleration sensor provided by some embodiments of the
present disclosure in a case where the acceleration is zero;

FIG. 6B is a structural diagram of a capacitor of an acceleration sensor provided by some embodiments of the
present disclosure in a case where the acceleration is greater than zero;

FIG. 7Ais a diagram illustrating a relationship between an acceleration of an acceleration sensor and a capacitance
value of a capacitor provided by some embodiments of the present disclosure;

FIG. 7B is a diagram illustrating a relationship between an acceleration of an interdigital acceleration sensor and a
capacitance value of a capacitor;

FIG. 8 is a block diagram of constitution of a capacitance detection circuit provided by some embodiments of the
present disclosure;

FIG. 9A is a first circuit diagram of a capacitance detection circuit provided by some embodiments of the present
disclosure;

FIG. 9B is a second circuit diagram of a capacitance detection circuit provided by some embodiments of the present
disclosure;

FIG. 10A is a first diagram illustrating an corresponding relationship between charging and discharging processes
of a second capacitor and a detection signal provided by some embodiments of the present disclosure;

FIG. 10B is a second diagramiillustrating an corresponding relationship between charging and discharging processes
of a second capacitor and a detection signal provided by some embodiments of the present disclosure;

FIG. 11Ais afirst diagram illustrating a relationship between an acceleration of an acceleration sensor and a number
of times that a high level is output by a detection signal provided by some embodiments of the present disclosure;
FIG. 11B is a second diagram illustrating a relationship between an acceleration of an acceleration sensor and a
number of times that a high level is output by a detection signal provided by some embodiments of the present
disclosure;

FIG. 11C is a diagram illustrating a relationship between an acceleration of an interdigital acceleration sensor and
a number of times that a high level is output by a detection signal;

FIG. 12 is a flowchart of a capacitance detection method provided by some embodiments of the present disclosure;
FIG. 13 is a block diagram of constitution of an acceleration processing circuit provided by some embodiments of
the present disclosure;

FIG. 14is aflowchart of an acceleration processing method provided by some embodiments of the present disclosure;
and

FIG. 15 is a schematic diagram of a package circuit provided by some embodiments of the present disclosure.

DETAILED DESCRIPTION

[0012] The technical solutions of embodiments of the present disclosure will be described in a clearly and fully under-
standable way in connection with the drawings, and example embodiments of the present disclosure and various features
and advantageous details thereof will be described more fully with reference to non-limiting example embodiments
illustrated in the drawings and described in detail in the following description. It should be noted that the features illustrated
in the drawings are not necessarily drawn to scale. The examples given are only intended to facilitate understanding of
implementations of the embodiments of the present disclosure and to further enable those skilled in the art to implement
the example embodiments. Therefore, these examples should not be construed as limiting the scope of the embodiments
of the present disclosure.

[0013] Unless otherwise defined, all the technical and scientific terms used herein have the same meanings as com-
monly understood by those of ordinary skill in the art to which the present disclosure belongs. The terms "first," "second,"
etc., which are used in the description and the claims of the present disclosure, are notintended to indicate any sequence,
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amount or importance, but used to distinguish various components. Furthermore, in various embodiments of the present
disclosure, the same or similar reference numerals refer to the same or similar components. Adjacent layers in the
examples of the present disclosure are not necessarily in close contact, and there may be a certain interval.

[0014] In related technologies, an interdigital capacitance sensor is a common micro-electromechanical system
(MEMS) acceleration sensor. The interdigital MEMS acceleration sensor includes a movable detection mass block on
which a plurality of interdigitated finger structures are provided to improve a sensitivity of the acceleration sensor.
However, the finger structures occupies a large space, which is unfavorable for miniaturization of size and integration
of devices. In addition, in the interdigital MEMS acceleration sensor, since a capacitance is inversely proportional to a
distance between fingers, they are in a nonlinear relationship, which is not convenient for calculation and processing of
data. The interdigital MEMS acceleration sensor is sensitive to the distance between the fingers, and in environments
with different temperatures, since the phenomenon, i.e., expansion caused by heat and contraction caused by cold,
occurs on electrodes inevitably, calculation results having a certain deviation may be caused. That is, in different envi-
ronmental temperatures, such as in different seasons and different regions, detection results of the interdigital MEMS
acceleration sensor for a same acceleration magnitude are different and are greatly affected by temperatures.

[0015] The embodiments of the present disclosure provide an acceleration sensor, a capacitance detection circuit and
method, an acceleration processing circuit and method, a storage medium and an electronic device. The acceleration
sensor, the capacitance detection circuit and the acceleration processing circuit of the embodiments of the present
disclosure can be applied to scenes requiring acceleration detections.

[0016] Theembodiments ofthe presentdisclosure converta sensed acceleration into a capacitance value of a capacitor
through the acceleration sensor, and the capacitance value of the capacitor converted by the acceleration sensor of the
embodiments of the present disclosure and the sensed acceleration satisfy a linear relationship, which thus facilitates
calculation, processing and monitoring of data. In addition, the acceleration sensor of the embodiments of the present
disclosure is small in volume, convenient to integrate, and hardly affected by temperatures due to absence of interdigital
structures. The embodiments of the present disclosure further convert the capacitance value of the capacitor sensed
by the acceleration sensor into a detection signal (e.g., a square wave signal) convenient for detection and statistics
through the capacitance detection circuit, so that the capacitance value of the capacitor can be quickly and sensitively
monitored. The acceleration processing circuit of the embodiments of the present disclosure can also control means of
transportation such as cars to perform safety measures according to the detection signal output by the capacitance
detection circuit, thereby protection of personal safety of drivers and passengers is implemented.

[0017] Forexample, the acceleration sensor, the capacitance detection circuit, and the acceleration processing circuit
of the embodiments of the present disclosure may be applied to acceleration detections in a case where a vehicle collides
at a high speed. For example, the acceleration sensor provided by the embodiments of the present disclosure converts
the acceleration of the vehicle into the capacitance value of the capacitor that satisfies a linear relationship with the
acceleration, then the capacitance detection circuit monitors the capacitance value of the capacitor, and converts a
monitored result into a detection signal (e.g., a square wave signal) which is convenient to be processed, and finally the
acceleration processing circuit determines whether the vehicle is collided and the severity of the collision according to
the detection signal.

[0018] Insome embodiments, in a case where the collision is not serious (e.g., the acceleration a obtained by detecting
the capacitance value is less than a certain preset threshold value), safety protection measures (e.g., the safety protection
measures include an airbag) are not activated.

[0019] In other embodiments, in a case where the collision is serious (e.g., the acceleration obtained by detecting the
capacitance value is greater than a certain preset threshold value), the safety protection measures need to be activated
(e.g., the airbag is activated). For example, the capacitance detection circuit may send a detection signal (e.g., a square
wave signal) to an acceleration calculation sub-circuit and a processing sub-circuit, and then the acceleration calculation
sub-circuit and the processing sub-circuit quickly determine whether the vehicle is collided and whether the safety
protection measures should be activated (e.qg., the airbag should be activated) according to the detection signal. In a
case where it is determined that the vehicle has suffered a serious collision, an on-board electronic control unit ECU
sends a command to an igniter, and the igniter ignites in response to the command. Subsequently, a gas generator
generates alarge amount of gas (e.g., nitrogen (N,)) and outputs N, to the airbag to protect personal safety of passengers.
An acceleration sensor 100 of the embodiments of the present disclosure is introduced below with reference to FIGs. 1-7B.
[0020] FIG. 1 illustrates an acceleration sensor 100, which includes: a base 101, a fixed electrode 103 fastened on
the base 101, and a mass 102 movable relative to the fixed electrode 103. The mass 102 includes a moving member
1021 and a conductive electrode 104 on the moving member 1021. The conductive electrode 104 and the fixed electrode
103 are configured to form a capacitor, and a capacitance value of the capacitor is variable due to movement of the
mass 102 relative to the base 101. For example, an overlapping area of an orthographic projection of the conductive
electrode 104 and an orthographic projection of the fixed electrode 103 is variable. For example, the orthographic
projection of the fixed electrode 103 is a projection of the fixed electrode 103 on a surface of the base 101 along a
direction perpendicular to the base 101, and the orthographic projection of the conductive electrode 104 is a projection
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of the conductive electrode 104 on the surface of the base 101 along the direction perpendicular to the base 101. In
some examples, the fixed electrode 103 is above or below the conductive electrode 104, and the orthographic projection
of the fixed electrode 103 and the orthographic projection of the conductive electrode 104 overlap with each other, and
the overlapping area may change due to relative movement of the mass 102 and the base 101 as the acceleration
sensor 100 moves. Referring to FIG. 1, it can be known that the conductive electrode 104 and the fixed electrode 103
overlap in the direction perpendicular to the surface of the base 101, and the overlapping area is variable. The conductive
electrode 104 and the fixed electrode 103 are configured to form a capacitor. The acceleration sensor 100 is small in
volume and convenient to integrate, and is hardly affected by temperatures due to absence of interdigital structures.
[0021] In some embodiments, the base 101 may be a horizontally placed substrate (e.g., the substrate is horizontally
fixed in a motor vehicle), and accordingly, the acceleration sensor 100 is used to sense an acceleration in a horizontal
direction. In this way, the conductive electrode 104 and the fixed electrode 103 overlap in a vertical direction and form
an overlapping area. For example, the overlapping area may include a rectangular region where the conductive electrode
104 is located as illustrated by the dashed block in FIG. 1.

[0022] It should be illustrated that the embodiments of the present disclosure do not limit a placement direction of the
base 101. For example, the placement direction of the base 101 may be determined according to a direction of an
acceleration requiring to be detected.

[0023] As illustrated in FIG. 1, in some examples, the moving member 1021 includes a rectangular region in which a
conductive layer corresponding to the conductive electrode 104 is provided. For example, the rectangular region may
include: a part of an orthographic projection of the fixed electrode 103 on a surface of the moving member 1021 in a
case where the acceleration is 0, and the part of the orthographic projection coincides with the moving member 1021.
For example, the moving member 1021 may be partly composed of a thicker silicon single crystal substrate.

[0024] It should be illustrated that the embodiments of the present disclosure do not limit specific arrangements of the
moving member 1021 and the conductive electrode 104 in the mass 102. For example, in some examples, the conductive
electrode 104 is a separate conductive member and is fixed to the moving member 1021 which is made of an insulating
material. For example, in other examples, the conductive electrode 104 is embedded on the moving member 1021, that
is, the conductive electrode 104 is integrally formed with or is part of the moving member 1021 which is made of a
conductive material. The moving member 1021 and the conductive electrode 104 may also adopt other suitable arrange-
ments, and the embodiments of the present disclosure are not limited thereto.

[0025] In addition, the embodiments of the present disclosure may also sense accelerations in a plurality of different
directions by providing a plurality of acceleration sensors 100.

[0026] In order to further improve a sensitivity of the acceleration sensed by the acceleration sensor 100, in some
embodiments, a dielectric layer 109 is provided between the fixed electrode 103 and the conductive electrode 104
included in the acceleration sensor 100. For example, materials of the dielectric layer 109 may include, but are not limited
to, paraffin wax, mica, diamond, polyester, and the like.

[0027] Taking FIG. 2 as an example, the acceleration sensor 100 including the dielectric layer 109 is exemplarily
described below.

[0028] FIG.2is across-sectional view of the acceleration sensor 110 along the plane A-A of FIG 1, and the acceleration
sensor 100 illustrated in FIG. 2 includes a base 101, a mass 102, a dielectric layer 109, and a fixed electrode 103, and
the mass 102 includes a moving member 1021 and a conductive electrode 104. For example, the base 101, the moving
member 1021, the conductive electrode 104, the dielectric layer 109, and the fixed electrode 103 are sequentially provided
from bottom to top. It should be noted that the mass 102 (or the moving member 1021) and the base 101 illustrated in
FIG. 2 are not in close contact, so that the mass 102 may move in parallel relative to the base 101. For example, a
distance between the mass 102 and the base 101 may be 0.5 mm. For example, the conductive electrode 104 may also
be embedded in the moving member 1021.

[0029] In other examples, in the acceleration sensor 100, the base 101, the fixed electrode 103, the dielectric layer
109, the conductive electrode 104, and the moving member 1021 may also be sequentially provided from bottom to top,
and the embodiments of the present disclosure are not limited thereto.

[0030] In the above embodiments of the present disclosure, since the dielectric layer 109 is added between the fixed
electrode 103 and the conductive electrode 104, a capacitance value of a plate capacitor having an overlapping area
formed by the fixed electrode 103 and the conductive electrode 104 may be effectively increased. Since the capacitance
value of the capacitor increases, the sensitivity of the acceleration sensor 100 to sense an acceleration is improved.
[0031] In atleast one embodiment of the present disclosure, in order to fix the mass 102 (or the moving member 1021)
on the base 101 and make the mass 102 move a certain displacement in afirst direction (i.e., a direction of the acceleration
a) parallel to the base 101, the acceleration sensor 100 may further include a cantilever beam 105 on the base 101, and
the mass 102 (or the moving member 1021) is connected to the cantilever beam 105.

[0032] Asillustrated in FIG. 1, the mass 102 may be connected to the base 101 through the cantilever beam 105. For
example, a terminal of the cantilever beam 105 may be connected to the base 101 through a first fixing member 106,
and another terminal of the cantilever beam 105 may be connected to the mass 102 through a second fixing member
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107. For example, the first fixing member 106 may be stacked using a micromachining process. For example, the second
fixing member 107 includes screws.

[0033] Insome embodiments, the cantilever beam 105 includes a spring or other elastic members capable of deforming
(e.g., a rigid cantilever beam). For example, the acceleration sensor 100 illustrated in FIG. 1 includes four cantilever
beams 105 that may undergo a certain elastic deformation. The embodiments of the present disclosure do not limit the
number of the cantilever beams 105. In some examples, a spring may be used as the cantilever beam 105, and the size
of the distance thatthe mass 102 moves is related to a spring force of the spring. In addition, the volume of the acceleration
sensor 100 using a spring as the cantilever beam 105 is relatively large, while the volume of the acceleration sensor
100 using a rigid cantilever beam as the cantilever beam 105 is relatively small.

[0034] In some embodiments, two terminals of the fixed electrode 103 may also be fixed to the base 101 by a fixing
member 108. For example, the fixing member 108 may be stacked using a micromachining process.

[0035] For example, the acceleration sensor 100 in FIG. 1 further includes a first wire 205 electrically connected to
the fixed electrode 103 and a second wire 206 electrically connected to the conductive electrode 104. It should be
illustrated that the embodiments of the present disclosure do not limit setting positions of the second wire 206 on the
mass 102, that is, the second wire 206 may be set at other positions different from those in FIG. 1, as long as it is ensured
that the second wire 206 may be electrically connected to the conductive electrode 104. The embodiments of the present
disclosure may output a capacitance value of the capacitor in the acceleration sensor 100 through the first wire 205 and
the second wire 206, so that a capacitance detection circuit converts this capacitance value into a detection signal.
[0036] The embodiments of the present disclosure do not limit the number of the conductive electrodes 104 provided
on the mass 102, and correspondingly, the embodiments of the present disclosure do not limit the number of the fixed
electrodes 103 fastened on the base 101. A plurality of plate capacitors that are in parallel connection may be obtained
by providing a plurality of conductive electrodes 104 and a plurality of fixed electrodes 103, thereby the sensitivity of the
acceleration sensor 100 when sensing an acceleration is improved.

[0037] As illustrated in FIG. 3A, n conductive electrodes 104a ... 104n are arranged in parallel and with intervals on
the moving member 1021 of the mass 102 of the acceleration sensor 100, and n fixed electrodes 103a ... 103n are
arranged in parallel and with intervals on the base 101, correspondingly, where n is an integer greater than 1. For
example, the n conductive electrodes 104a ... 104n are arranged in parallel along a moving direction of the mass 102
relative to the base 101, and the n fixed electrodes 103a ... 103n are also arranged in parallel along the moving direction
of the mass 102 relative to the base 101, and the n conductive electrodes 104a ... 104n are in one-to-one correspondence
with the n fixed electrodes 103a ... 103n.

[0038] In order to fix the n fixed electrodes 103a ... 103n to the base 101, a plurality of fixing members 108a ... 108n
are also provided to fix these fixed electrodes to the base 101 as illustrated in FIG. 3A.

[0039] FIG. 3B is a cross-sectional view of the acceleration sensor 100 along the plane B-B of FIG. 3A. It can be seen
from FIG. 3B that, a dielectric layer 109 is also provided between two electrode plates of each conductive electrode
104a ... 104n and each fixed electrode 103a ... 103n, respectively.

[0040] In other examples, a positional relationship between respective layers of the acceleration sensor 100 in FIG.
3B may be adjusted. For example, in the acceleration sensor 100, a base 101, a plurality of fixed electrodes 103a ...
103narrangedin parallel and with intervals, a dielectriclayer 109 provided corresponding to the plurality of fixed electrodes
103a :.. 103n, a plurality of conductive electrodes 104a ... 104n arranged in parallel and with intervals, and a moving
member 1021 may be sequentially provided from bottom to top.

[0041] The acceleration sensor 100 of the above embodiments of the present disclosure may enable a capacitance
value of the capacitor and an acceleration sensed by the acceleration sensor 100 satisfy a linear relationship, and the
linear relationship between the capacitance value of the capacitor and the acceleration sensed by the acceleration
sensor 100 is illustrated below with reference to FIGs. 4-7B.

[0042] FIG. 1 is a schematic diagram of the acceleration sensor 100 in a case where an acceleration is 0, and FIG. 4
is a schematic diagram of deformations of the acceleration sensor 100 of an embodiment of the present disclosure in a
case where an acceleration is a.

[0043] The acceleration sensor 100 of FIG. 4, under an action of the acceleration a, causes a relative displacement
between the mass 102 and the base 101, and a variation in an overlapping area between the conductive electrode 104
and the fixed electrode 103 (for example, part of the conductive electrode 104 in FIG. 4 moves out the rectangular
overlapping region as illustrated in FIG. 1). Correspondingly, the terminal of the cantilever beam 105 connected to the
mass 102 also undergoes a certain deformation.

[0044] In order to explain the deformations of FIG. 4 relative to FIG. 1, FIGs. 5A-5D may be further referred to. In
FIGs. 5A and 5D, only a rigid cantilever beam is taken as an example, and related calculation formulas are derived,
which is not limitative to the embodiments of the present disclosure.

[0045] An acceleration of the acceleration sensor 100 in FIG 5A is 0, and an initial capacitance value CO of a corre-
sponding capacitor is illustrated in FIG. 6A. An acceleration of the acceleration sensor 100 in FIG. 5C is a, and a
displacement of the mass 102 relative to the initial position in FIG. 5A under an action of the acceleration a is w, and at
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this time, a capacitance value C of the capacitor of the acceleration sensor 100 is illustrated in FIG. 6B.

[0046] Referring to FIGs. 5A-5D described above, it can be seen that the mass 102 moves to left by a distance w
under the action of the acceleration a. Since each of the four cantilever beams 105 has one terminal connected to the
mass 102, its displacement distance is w as well.

[0047] According to FIGs. 5A-5D, an inertial force formula @ and a displacement formula @ of the cantilever beam
105 are obtained as follows:

4F =ma ®
3
FL
Y=3H @

[0048] In the above formula @, F represents an acting force of a single cantilever beam 105 on the mass 102 (as
illustrated in FIG. 5B), m represents a mass of the mass 102, and a represents an acceleration of the acceleration sensor
100.

[0049] EI in the above formula @ represents a bending rigidity of the cantilever beam 105, where E represents an
elastic modulus of the cantilever beam 105 (i.e., a stress required to generate unit strain), and I represents an moment
of inertia of a cross section of the cantilever beam 105 to a bending neutral axis; and L represents a length of the
cantilever beam 105 (as illustrated in FIG. 5B).

[0050] Itis assumed in FIG. 6A that an overlapping area between the fixed electrode 103 and the conductive electrode
104 is S,. In a case where the mass 102 moves to left by the distance w (i.e., as illustrated in FIG. 6B) under an action
of the acceleration a, the overlapping area between the fixed electrode 103 and the conductive electrode 104 becomes
S. For example, it can be seen from the following formulas ® and ®, that the capacitance value C (or, C) of the capacitor
formed by the acceleration sensor 100 and the overlapping area S (or, S,) between the fixed electrode 103 and the
conductive electrode 104 are in a linear positive correlation relationship. That is, the larger the overlapping area S is,
the larger the capacitance value C is.

[0051] According to the above parameters, formulas for calculating the capacitance value C, of FIG. 6A and the
capacitance value C of FIG. 6B are obtained respectively as follows:

&.S
C= r’o
* 4rkd ®
S, =eb
&S
C=—*
4 kd ®

S=(e-w)b ®

& in the above formulas ® and ® represents a dielectric constant of the dielectric layer 109, 7 represents the circum-
ference ratio, k represents the electrostatic constant, and d represents a thickness of the dielectric layer 109 between
the fixed electrode 103 and the conductive electrode 104 (as illustrated in FIG. 6A). b in the above formulas @ and ®
represents a width of the mass 102 (asiillustrated in FIG. 5A), e represents a width of the fixed electrode 103 (as illustrated
in FIG. 5A), and w represents a displacement of the mass 102 relative to the base 101 under the action of the acceleration
a (as illustrated in FIGs. 5C and 5D).

[0052] In order to obtain a relationship between the acceleration a of the acceleration sensor 100 and the capacitance
C of the capacitor according to the embodiments of the present disclosure, by combining the above formulas @ to ®,
a calculation formula of the acceleration a and the capacitance C may be obtained as follows:

12Ele,. C C
= i (] ==K (] — —
S ( co) i co) @
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[0053] The parameter K in the above formula @ is a constant, and its magnitude is

12Ele
ml?

K =

[0054] It can be seen from the above formula @ that the acceleration a of the acceleration sensor 100 and the
capacitance C satisfy a linear relationship (e.g., a linear negative correlation relationship). That is, the larger the capac-
itance value C is, the smaller the acceleration a is. Therefore, the embodiments of the present disclosure may determine
a magnitude of the acceleration a only by monitoring the capacitance value C of the capacitor of the acceleration sensor
100.

[0055] FIG. 7A also illustrates a functional relationship between the acceleration a and the capacitance value C of the
acceleration sensor 100 obtained in formula @. It can be intuitively observed from FIG. 7A that the acceleration a and
the capacitance value C satisfy a linear relationship (e.g., a negative correlation relationship). It may also be seen from
FIG. 7A that, in a case where the capacitance value between the fixed electrode 103 and the conductive electrode 104
is 0, the magnitude of the acceleration a is: a = K4; whereas, in a case where the capacitance value between the fixed
electrode 103 and the conductive electrode 104 increases to C (at this time, the capacitance value reaches the maximum
value), the acceleration a decreases to 0.

[0056] FIG. 7B further provides a diagram illustrating a relationship between an acceleration a and a capacitance
value C of an interdigital acceleration sensor. It may be seen from FIG. 7B that the acceleration a and the capacitance
value C of the interdigital acceleration sensor satisfy a nonlinear (i.e., curve) relationship.

[0057] It may be understood that the curve relationship of FIG. 7B is not convenient for data collection, processing
and calculation as compared with the linear relationship of FIG 7A. Therefore, the acceleration sensor 100 provided by
the embodiments of the present disclosure has a technical effect of facilitating data collection, processing and calculation.
[0058] A capacitance detection circuit 200 provided by the embodiments of the present disclosure is described below
with reference to FIGs. 8-11B.

[0059] It should be illustrated that the capacitance detection circuit 200 according to the embodiments of the present
disclosure may be used to monitor a capacitance value of the capacitor included in the acceleration sensor 100 provided
in FIGs. 1-7A, and may also be used to monitor capacitance values obtained by other capacitive acceleration sensors.
For example, the capacitance detection circuit 200 provided by the embodiments of the present disclosure may also be
used to monitor a capacitance value of a capacitor of the interdigital acceleration sensor.

[0060] Inthe embodiments of the present disclosure, by the capacitance detection circuit 200, a capacitance value of
the capacitor included in the acceleration sensor is monitored, and a monitored result is converted into a detection signal
(e.g., a square wave signal) that is convenient to be processed. The sensitivity of monitoring an acceleration may be
improved by analyzing the detection signal to obtain a correlation parameter value of the acceleration.

[0061] As illustrated in FIG. 8, the capacitance detection circuit 200 may be used to monitor a capacitance value of
the capacitor of the acceleration sensor 100. The capacitance detection circuit 200 illustrated in FIG 8 includes: a first
capacitor C1 and a detection sub-circuit 202, in which two terminals of the first capacitor C1 are electrically connected
to a fixed electrode 103 and a conductive electrode 104 of the acceleration sensor 100, respectively (for example, two
electrode plates of the first capacitor C1 may be connected to a first wire 205 and a second wire 206, respectively); and
the detection sub-circuit 202 is configured to convert a capacitance value of the first capacitor C1 into a detection signal
S1 and output the detection signal S1.

[0062] Insome embodiments, as illustrated in FIGs. 9A and 9B, the detection sub-circuit 202 may include a first switch
SWH1, a second switch SW2, a third switch SW3, a second capacitor C2, a resistor R0, a generation sub-circuit 2021,and
a storage sub-circuit 2022. For example, the first switch SW1, the second switch SW2, and the third switch SW3 may
be switching transistors.

[0063] The first capacitor C1 is configured to charge in a case where the first switch SW1 is turned on; and to discharge
in a case where the first switch SW1 is turned off, and the second switch SW2 and the third switch SW3 are both turned
on, and to charge the second capacitor C2.

[0064] The generation sub-circuit 2021 is configured to generate the detection signal S1 according to a voltage of the
second capacitor C2 and a reference voltage V., in which the detection signal S1 generated is at a first level in a case
where the voltage of the second capacitor C2 is lower than the reference voltage V., and the detection signal S1
generated is at a second level in a case where the voltage of the second capacitor C2 is not lower than the reference
voltage V. In some examples, the first level is a voltage signal lower than the second level. For example, the first level
is a low level of a square wave signal and the second level is a high level of the square wave signal.

[0065] The second capacitor C2 is configured to discharge through the resistor RO in a case where the detection signal
S1 is at the second level (e.g., the high level). For example, in the case where the detection signal S1 is at the high
level, the discharge of the second capacitor C2 is controlled by a switching unit.
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[0066] It should be illustrated that a capacitance value of the second capacitor C2 is smaller than the capacitance
value of the first capacitor C1. The reference voltage Vs may be set small to enable the second capacitor C2 to complete
a discharge process fast.

[0067] The storage sub-circuit 2022 is configured to buffer and output the detection signal S1.

[0068] Inthe embodiments of the present disclosure, the first capacitor C1 is charged under an action of a first voltage
V44> @nd then a quantity of electric charges stored in the first capacitor C1 is measured by a number of times that the
second capacitor C2 discharges, thereby a magnitude of the capacitance value of the first capacitor C1 is determined.
Therefore, the capacitance detection circuit 200 provided by the embodiments of the present disclosure may effectively
improve the sensitivity and speed of the detection of the capacitance value.

[0069] As illustrated in FIG. 9A, in some embodiments, the detection sub-circuit 202 further includes: a first inverter
B1 which is configured to invert a clock signal CLK that is input from a clock signal terminal and output an inversion
signal of the clock signal CLK to a control electrode of the first switch SW1; and a second inverter B2 which is configured
to invert the detection signal S1 and output an inversion signal of the detection signal S1 to a control electrode of the
third switch SW3, such that the third switch SW3 is turned on in a case where the detection signal S1 is at the first level
(e.g., the low level).

[0070] It may be seen from the above description, in the embodiments of the present disclosure, the first switch SW1
is controlled to be turned on or turned off by the clock signal CLK, and the third switch SW3 is controlled to be turned
on or turned off by the detection signal S1.

[0071] As illustrated in FIG. 9A, the detection sub-circuit 202 further includes a fourth switch SW4 which is configured
to be turned on in a case where the detection signal S1 is at the second level (e.g., the high level), so that the second
capacitor C2 discharges through the resistor RO.

[0072] As illustrated in FIG. 9A, an input terminal of the first inverter B1 is connected to the clock signal terminal to
receive the clock signal CLK, and an output terminal of the first inverter B1 is connected to the control electrode of the
first switch SW1; an input terminal of the second inverter B2 is connected to an output terminal of the generation sub-
circuit 2021, and an output terminal of the second inverter B2 is connected to the control electrode of the third switch
SWS3; a first electrode of the first switch SW1 is connected to a first power supply terminal for receiving the first voltage
V4q that is input, and a second electrode of the first switch SW1 is connected to a first terminal of the first capacitor C1;
a second terminal of the first capacitor C1 is grounded; a control electrode of the second switch SW2 is connected to
the clock signal terminal for receiving the clock signal CLK, a first electrode of the second switch SW2 is connected to
the first terminal of the first capacitor C1, and a second electrode of the second switch SW2 is connected to a first
terminal of the second capacitor C2; a first electrode of the third switch SW3 is connected to a second terminal of the
second capacitor C2, and a second electrode of the third switch SW3 is connected to the second terminal of the first
capacitor C1; and a control electrode of the fourth switch SW4 is connected to the output terminal of the generation sub-
circuit 2021, a first electrode of the fourth switch SW4 is connected to a first terminal of the resistor RO, and a second
electrode of the fourth switch SW4 is connected to the second terminal of the second capacitor C2.

[0073] As illustrated in FIG. 9A, the generation sub-circuit 2021 may include a comparator; and a non-inverting input
terminal of the comparator is respectively connected to the first terminal of the second capacitor C2 and a second terminal
of the resistor RO, an inverting input terminal of the comparator is connected to a reference voltage terminal for receiving
the reference voltage V ¢, and an output terminal of the comparator is connected to the input terminal of the second
inverter B2.

[0074] As illustrated in FIG. 9A, the storage sub-circuit 2022 includes a latch, whose input terminal is connected to
the output terminal of the generation sub-circuit input 2021, and whose output terminal serves as an output terminal of
the capacitance detection circuit 200.

[0075] The difference between the detection sub-circuit 202 of FIG. 9A and that of FIG. 9B is that in FIG 9B, the first
switch SW1 and the second switch SW2 are controlled to be turned on or turned off by two clock signals (i.e., a first
clock signal CLK1 and a second clock signal CLK2), respectively, thereby the first inverter B1 illustrated in FIG. 9A may
be omitted. For example, as illustrated in FIG. 9B, the control electrode of the first switch SW1 is connected to a first
clock signal terminal for receiving the first clock signal CLK1 that is input, and the control electrode of the second switch
SW2 is connected to a second clock signal terminal for receiving the second clock signal CLK2 that is input. It should
be illustrated that the first clock signal CLK1 and the second clock signal CLK2 are inverted signals.

[0076] The generation sub-circuit 2021 of FIG. 9B may also include a comparator, and connections mode of the
comparator may be referred to FIG. 9A. The storage sub-circuit 2022 of FIG. 9B may also include a latch, and the specific
connections of the latch may be referred to FIG. 9A. Other circuit elements of FIG. 9B are not repeated, and relevant
contents may be referred to the contents illustrated in FIG. 9B or the above description for FIG 9A.

[0077] The detection signal S1 generated and output by the capacitance detection circuit 200 as illustrated in FIGs.
9A and 9B includes a square wave signal, and a number of pulses of the square wave signal and an acceleration of the
acceleration sensor 100 are in a linear relationship.

[0078] An operation process of the capacitance detection circuit 200 is illustrated with reference to FIG. 9A, and a
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conclusion that a number of square waves and an acceleration of the acceleration sensor 100 are in a linear relationship
is further explained with reference to the operation process. When describing the operation process of the capacitance
detection circuit 200, it is assumed that the first switch SW1, the second switch SW2, the third switch SW3, and the
fourth switch SW4 of FIG. 9A are all transistors that are turned on at a high level (e.g., N-type transistors). It should be
illustrated that the embodiments of the present disclosure do not limit that the above four switching units have to be
turned on at a high level. For example, one or more of the first switch SW1, the second switch SW2, the third switch
SWS3, and the fourth switch SW4 may also adopt a transistor that is turned on at a low level (e.g., a P-type transistor).
[0079] Inafirststep, the clock signal CLKof FIG. 9Ais setlow, the first switch SW1 is turned on (closed) correspondingly,
and the second switch SW2 is turned off (open), and at this time, the first voltage V44 rapidly charges the first capacitor
C1. In a case where a charging voltage of the first capacitor C1 reaches the first voltage V44, the clock signal CLK is set
high. In a second step, since the clock signal CLK is set high, the first switch SW1 is turned off and the second switch
SW2 is turned on, and electric charges on the first capacitor C1 charge the second capacitor C2. In a case where a
voltage of the second capacitor C2 reaches the reference voltage V4, the comparator outputs a high-level pulse, which
is sent to the latch to be latched. Meanwhile, the comparator outputs the high-level pulse to turn off the third switch SW3
and turn on the fourth switch SW4, after which the second capacitor C2 discharges to the resistor R0. The process of
the above second step is repeated until the electric charges of the first capacitor C1 are discharged completely.
[0080] The above operation process may also be represented by the following table. In the following table, the number
"1" indicates the control electrode of the first switch SW1, the second switch SW2, the third switch SW3 or the fourth
switch SW4 is connected to the high level, and the number "0" indicates the control electrode of the first switch SW1,
the second switch SW2, the third switch SW3 or the fourth switch SW4 is connected to the low level. For example, the
number "1" in the table for the second switch SW2 indicates that the clock signal CLK is at the high level, and the number
"0" indicates that the clock signal CLK is at the low level; the number "1" in the table for the fourth switch SW4 indicates
that the detection signal S1 is at the high level, and the number "0" indicates that the detection signal S1 is at the low level.

Step Stateg of the first capacitor C1 and the second SWA SW2 SW3 SW4
capacitor C2

Step 1 the first capacitor C1 charging 1 0 1 0

Step 2 the first capac.ltor C1 discharging, and charging the 0 1 1 0
second capacitor C2

Step 3 the second capacitor C2 discharging 0 1 0 1

Repeating steps 2-3 until electric charges on the first capacitor C1 are discharged completely.

[0081] With reference to the above operation process and according to law of electric charge conservation, a formula
may be obtained as follows:

CV, =NC, Vref
[0082] Therefore, there is:
C = CilﬂVl‘ef
Vaa

[0083] N inthe above formula ® represents a number of times that the second level (i.e., the high level) that is output
by the detection signal S1 occurs, and also represents a number of times that the second capacitor C2 discharges (FIG
10A or 10B may be referred to later); and C represents a capacitance value of the first capacitor C1 and C,,; represents
a capacitance value of the second capacitor C2.

[0084] It may be seen from the above formula ® that the number of times N that the high level (i.e., the second level)
occurs in the detection signal S1 output by the latch in the storage sub-circuit 2022 and the capacitance value C of the
first capacitor C1 satisfy a linear positive correlation relationship. Therefore, in the embodiments of the present disclosure,
a relative magnitude of the capacitance value of the first capacitor C1 may be directly determined by counting the number
of times N that the high level occurs in the detection signal S1.

[0085] FIGs. 10A and 10B provide charge-discharge process diagrams of the second capacitor C2 corresponding to
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the operation process of FIG. 9A described above and waveform diagrams of the detection signal S1. For example,
FIGs. 10A and 10B are waveform diagrams of the detection signal S1 output by the capacitance detection circuit 200
and diagrams of a charge-discharge process of the second capacitor C2, in cases where the acceleration sensor 100
is under different accelerations a. FIG. 10A is a waveform diagram of the detection signal S1 and a charge-discharge
process diagram of the second capacitor C2 in a case where the acceleration is larger, while FIG. 10B is a waveform
diagram of the detection signal S1 and a charge-discharge process diagram of the second capacitor C2 in a case where
the acceleration is smaller.

[0086] It can be seen from FIGs. 10A and 10B that, in a case where the second capacitor C2 charges, the detection
signal S1 outputs a low level signal; and in a case where the second capacitor C2 discharges, the detection signal S1
outputs a high level signal. Therefore, the number of times that the high level occurs in the detection signal S1 is equal
to the number of times that the second capacitor C2 discharges. For example, in FIGs. 10A and 10B, in a case where
a voltage V2 of the second capacitor C2 is increased to the reference voltage V, by charging, the second capacitor C2
starts adischarge process, and the corresponding detection signal S1 outputs the high level during the discharge process.
[0087] In addition, by comparing FIGs. 10A and 10B, it may also be seen that the larger an acceleration of the
acceleration sensor 100 is, the smaller the number of times N that the high level output by the latch in the storage sub-
circuit 2022 occurs. This is due to that the larger the acceleration a of the acceleration sensor 100 is, the larger a
displacement of the mass 102 in the acceleration sensor 100 is, thereby the smaller a capacitance value of the capacitor
of the acceleration sensor 100 is (the smaller the capacitance value C of the first capacitor C1 is). In a case where the
smaller the capacitance value of the capacitor of the acceleration sensor 100 is, the slower a charging speed of the
second capacitor C2 is, and correspondingly, the lower a frequency of a waveform of the detection signal S1 output by
the latch in the storage sub-circuit 2022 is, that is, the smaller the number of times N that the high level output by the
latch in the storage sub-circuit 2022 occurs in the same time period is.

[0088] A calculation formula of an acceleration a sensed by the acceleration sensor 100 and a number of times N that
the high level (i.e., the second level) output by the detection signal S1 occurs may be further explained below.

[0089] According to the above formulas @ and ®, there is:

N
a=K,(1-—) ®
X,
12Ele
Kl = L3
[0090] The parameter K1 in the above formula ® is a constant, and is specifically expressed as: m ;and
_ SV
TV,

the parameter K2 in the above formula ® is a constant, and is specifically expressed as: int” ref

[0091] With reference to the above formula @, a relationship between the acceleration a sensed by the acceleration
sensor 100 and the number of times N that the high level occurs in the detection signal S1 output by the latch in the
storage sub-circuit 2022 may be obtained as illustrated in FIG. 11A.

[0092] It can be seen from FIG. 11A that, the acceleration a sensed by the acceleration sensor 100 and the number
of times N that the high level in the detection signal S1 output satisfy a linear relationship. In other words, the acceleration
a and the number of times that the second capacitor C2 discharges satisfy a linear relationship.

[0093] In addition, it can also be seen from FIG. 11A that, in a case where a value of the acceleration a is K1, the
corresponding number of times N that the high level output is 0; and in a case where the acceleration a decreases to 0O,
the number of times N that the high level output increases to a value of the parameter K2. That is, the acceleration a
sensed by the acceleration sensor 100 and the number of times N that the high level in the detection signal S1 output
satisfy a linear negative correlation relationship.

[0094] Forexample, in atleast one embodiment, the linear negative correlation relationship between the acceleration
a and the number of times N that the high level in the detection signal S1 output may be used to monitor whether a
vehicle is collided. For example, referring to FIG. 11B, it is known that an acceleration of a vehicle is greater than a
maximum acceleration threshold value a,,,, in a case where the vehicle is collided, the embodiments of the present
disclosure may use the above formula ® to solve and obtain the number of times Nmin that the high level output by the
detection signal S 1 occurs corresponding to the maximum acceleration threshold value a,,,,. After that, in a case where
it is determined that the number of times N that the high level is output by the detection signal S1 is less than or equal
to Nmin, it may be directly concluded that the vehicle is collided.

[0095] In the embodiments of the present disclosure, by analyzing the number of times N that the high level in the
detection signal S1 output by the capacitance detection circuit 200 occurs, a magnitude of the capacitance value may
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be directly determined (or an magnitude of the acceleration may be further determined), therefore the calculation amount
is reduced, and the processing speed is improved.

[0096] It should be illustrated that the embodiments of the present disclosure do not limit that the capacitance detection
circuit 200 may only be used in conjunction with the acceleration sensor 100 of the embodiments of the present disclosure.
For example, an interdigital acceleration sensor may be used in conjunction with the capacitance detection circuit 200
of the embodiments of the present disclosure. For example, FIG. 11C is a diagram illustrating a relationship between
an acceleration a and a number of times N that a high level is output obtained in a case where the interdigital acceleration
sensor is used in conjunction with the capacitance detection circuit 200 of the embodiments of the present disclosure.
It can be seen from FIG. 11C that, in a case where the interdigital acceleration sensor is adopted, the acceleration a
and the number of times N that the high level is output satisfy a nonlinear (i.e., curve) relationship. In the case where
the interdigital acceleration sensor is used in conjunction with the capacitance detection circuit 200, it is also possible
to determine the magnitude of the acceleration a by counting the number of times N that the high level occurs in the
detection signal S1.

[0097] A capacitance detection method 300 provided by atleast one embodiment of the present disclosure is described
below with reference to FIG. 12. The capacitance detection method 300 may be used in the capacitance detection circuit
200 in the at least one embodiment described above.

[0098] As illustrated in FIG. 12, the capacitance detection method 300 includes: step S301, charging a first capacitor
C1; step S302, repeating a charge and discharge operation until electric charges of the first capacitor C1 are discharged
completely, in which the charge and discharge operation includes: charging a second capacitor C2 by discharging the
first capacitor C1, and discharging the second capacitor C2; step S303, generating a detection signal S1 according to
a voltage of the second capacitor C2 (e.g., a voltage V2 illustrated in FIGs. 9A and 9B) and a reference voltage V4, in
which the generated detection signal S1 is at a first level in a case where the voltage of the second capacitor C2 is lower
than the reference voltage V4, and the generated detection signal S1 is at a second level in a case where the voltage
of the second capacitor C2 is not lower than the reference voltage V,.; and step S304, buffering and outputting the
detection signal S1. For example, the first level is a low level of a square wave signal and the second level is a high
level of the square wave signal.

[0099] Processing details involved in the above steps S301, S302, and S303 may be referred to the related description
for the above capacitance detection circuit 200, which is not repeated here.

[0100] Atleast one embodiment of the present disclosure also provides an acceleration processing circuit 400, which
may be connected to the acceleration sensor 100 described in the above embodiments. Structures of the acceleration
sensor 100 may be referred to the description of FIGs. 1-7A, which are not repeated here.

[0101] As illustrated in FIG. 13, the acceleration processing circuit 400 includes the above-mentioned capacitance
detection circuit 200, an acceleration calculation sub-circuit 401, and a processing sub-circuit 402. The capacitance
detection circuit 200 is configured to output a detection signal S1 to the acceleration calculation sub-circuit 401; the
acceleration calculation sub-circuit 401 is configured to calculate a correlation parameter value of an acceleration ac-
cording to the detection signal S1; and the processing sub-circuit 402 is configured to perform an operation corresponding
to the correlation parameter value of the acceleration (e.g., safety protection measures of a motor vehicle) according to
the correlation parameter value of the acceleration. For example, the acceleration processing circuit 400 may further
include the acceleration sensor 100.

[0102] In some embodiments, the above-mentioned correlation parameter value and an acceleration measured by
the acceleration sensor are in a linear relationship. For example, the detection signal S 1 includes a square wave signal,
and the correlation parameter value includes a number of pulses of the square wave signal (e.g., the above-mentioned
number of times N that a high level is output).

[0103] Insome embodiments, the detection signal S1 output by the capacitance detection circuit 200 is a square wave
signal, and the processing sub-circuit 402 is configured to perform the safety protection measures in a case where a
number of pulses of the square wave signal is less than a preset threshold value (e.g., Nmin illustrated in FIG. 11B is
the preset threshold value). For example, the safety protection measures include: opening an airbag, making an alarm
call, sending out a prompt message or generating an alarm signal (for example, generating the alarm signal may include
activating a double flash signal of a vehicle, etc.).

[0104] In addition, the above-mentioned capacitance detection circuit 200 included in the acceleration processing
circuit 400 may be specifically referred to the description for FIGs. 8-9B, which is not repeated here.

[0105] Insome examples, the above-mentioned acceleration processing circuit 400 may be used to determine whether
a vehicle is collided.

[0106] In the embodiments of the present disclosure, the acceleration processing circuit 400 may quickly determine
whether an acceleration exceeds a safety threshold value according to a correlation parameter value of the acceleration,
thereby safety protection measures are activated in time and personal safety of drivers and passengers is effectively
ensured.

[0107] Atleast one embodiment of the present disclosure also provides an acceleration processing method 500, which
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may be used in the acceleration processing circuit 400.

[0108] Asillustrated in FIG. 14, the acceleration processing method 500 may include: step S501, monitoring a capacitor
in the acceleration sensor 100 and converting a monitored result into a detection signal S1; step S502, calculating a
correlation parameter value of an acceleration according to the detection signal S1; and step S503, performing corre-
sponding safety protection measures according to the correlation parameter value of the acceleration.

[0109] Insomeembodiments, the detection signal S1is a square wave signal. Correspondingly, the step S502 includes:
counting a number of pulses of the square wave signal during a predetermined time period, and the step S503 includes:
determining whether the number of the pulses is less than a preset threshold value, and in a case where the number of
the pulses is less than the preset threshold value, performing safety protection measures. For example, the preset
threshold value may be Nmin as illustrated in FIG. 11B.

[0110] For example, the safety protection measures include: opening an airbag, making an alarm call, sending a
prompt message or generating an alarm signal (for example, the alarm signal may include a double flash signal, etc.).
[0111] As illustrated in FIG. 15, the embodiments of the present disclosure also provide a structure for packaging an
acceleration sensor 100 and a capacitance detection circuit 200.

[0112] The acceleration sensor 100 may be a micro-electromechanical-system (MEMS)-based acceleration sensor,
that is, the embodiments of the present disclosure may form an inertial measurement element (i.e., the acceleration
sensor 100) on a silicon wafer 1530 through a micromachining process. The embodiments of the present disclosure
also construct the capacitance detection circuit 200 based on an application specific integrated circuit (ASIC). Since the
micromachining process and the application specific integrated circuit (ASIC) adopt similar processes, the acceleration
sensor 100 and the capacitance detection circuit 200 may be integrated on a package substrate 1510 and a printed
circuit board 1500. For example, the acceleration sensor 100 may be manufactured using a micromachining process
technology, and the capacitance detection circuit 200 may be manufactured using an application specific integrated
circuit (ASIC) process technology, and then both may be stuck in a same package box 1503 (as illustrated in FIG. 15).
[0113] Insome examples, as illustrated in FIG. 15, a nut cap 1520 may also be used to protect the acceleration sensor
100.

[0114] In order to interconnect the acceleration sensor 100 and the capacitance detection circuit 200, a first wire 205
electrically connected to a fixed electrode 103 of the acceleration sensor 100 and a second wire 206 electrically connected
to a conductive electrode 104 are also illustrated in FIG. 15.

[0115] It should be illustrated that the acceleration processing circuit 400 of the above-mentioned embodiments of the
presentdisclosure may also be constructed based on the application specific integrated circuit (ASIC), so the capacitance
detection circuit 200 as illustrated in FIG. 15 may be replaced with the acceleration processing circuit 400. Finally, the
acceleration sensor 100 and the acceleration processing circuit 400 are packaged together.

[0116] Inthe embodiments of the present disclosure, the acceleration sensor 100 and the capacitance detection circuit
200 (or the acceleration processing circuit 400) are packaged with reference to FIG. 15, which may improve the stability
of the entire device.

[0117] At least one embodiment of the present disclosure also provides a storage medium on which a computer
instruction is stored, and one or more steps of the acceleration processing method 500 are performed in a case where
the computer instruction is executed by a processor.

[0118] For example, the storage medium may include any combinations of one or more computer program products,
and the computer program products may include various forms of computer readable memory, for example, volatile
memory and/or non-volatile memory. The volatile memory may include, for example, a random access memory (RAM)
and/or a cache, and the like. The non-volatile memory may include, for example, a read only memory (ROM), a hard
disk, an erasable programmable read only memory (EPROM), a portable compact disk read only memory (CD-ROM),
a USB memory, a flash memory, and the like. One or more computer program modules may be stored on the storage
medium, and in a case where the one or more computer program modules are executed, one or more steps in the
acceleration processing method 500 may be implemented. Various application programs and various data as well as
various data used and/or generated by the application programs may also be stored in the storage medium.

[0119] At least one embodiment of the present disclosure also provides an electronic device, which includes one or
more processors, and the processors are configured to execute a computer instruction to perform one or more steps in
the acceleration processing method 500.

[0120] For example, the processor may be a central processing unit (CPU), a digital signal processor (DSP), or other
forms of processing units having data processing capability and/or program execution capability, such as a field pro-
grammable gate array (FPGA) or the like. Forexample, the central processing unit (CPU) may be X86 or ARM architecture
or the like. The processor may be a general-purpose processor or a special-purpose processor, and may execute a
computer instruction to perform one or more steps in the acceleration processing method 500.

[0121] What are described above is related to specific embodiments of the disclosure only and not limitative to the
scope of the disclosure; and changes or substitutions, which may be easily thought of by those familiar with this art,
within the technical scope of the present disclosure, should be covered within the scope of protection of the present
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disclosure. Therefore, the scope of protection of the disclosure is defined by the accompanying claims.

Claims

1. Acapacitance detection circuit (200) for monitoring a capacitance value of a capacitor of an acceleration sensor (100),

wherein the acceleration sensor (100) comprises: a base (101), a fixed electrode (103) fastened on the base
(101), and a mass (102) movable relative to the fixed electrode (103),

wherein the mass (102) comprises a conductive electrode (104), the conductive electrode (104) and the fixed
electrode (103) are configured to form the capacitor, and the capacitance value of the capacitor is variable due
to movement of the mass (102) relative to the base (101);

wherein the capacitance detection circuit (200) comprises: a first capacitor (C1) and a detection sub-circuit (202),
wherein two terminals of the first capacitor (C1) are electrically connectable to the fixed electrode (103) and the
conductive electrode (104) of the acceleration sensor (100), respectively;

wherein the detection sub-circuit (202) is configured to convert a capacitance value of the first capacitor (C1)
into a detection signal and output the detection signal;

wherein the detection sub-circuit (202) comprises: a first switch (SW1), a second switch (SW2), a third switch
(SW3), a second capacitor (C2), aresistor (R0), a generation sub-circuit (2021), and a storage sub-circuit (2022);
wherein the first capacitor (C1) is configured to charge, in response to a case where the first switch (SW1) is
turned on, and discharge, in response to a case where the first switch (SW1) is turned off and the second switch
(SW2) and the third switch (SW3) both are turned on, and charge the second capacitor (C2);

wherein the generation sub-circuit (2021) is configured to generate the detection signal according to a voltage
of the second capacitor (C2) and a reference voltage, the detection signal generated is at a first level in a case
where the voltage of the second capacitor (C2) is lower than the reference voltage, and the detection signal
generated is at a second level in a case where the voltage of the second capacitor (C2) is not lower than the
reference voltage;

wherein the second capacitor (C2) is configured to discharge through the resistor (R0) in response to a case
where the detection signal is at the second level; and

wherein the storage sub-circuit (2022) is configured to buffer and output the detection signal;

wherein the detection sub-circuit (202) further comprises:

a first inverter (B 1), configured to invert a clock signal input from a clock signal terminal and output an
inversion signal of the clock signal to a control electrode of the first switch (SW1),

asecond inverter (B2), configured to invert the detection signal and output an inversion signal of the detection
signal to a control electrode of the third switch (SW3), so that the third switch (SW3) is turned on in a case
where the detection signal is at the first level, and

a fourth switch (SW4), configured to be turned on in response to the case where the detection signal is at
the second level, so that the second capacitor (C2) discharges through the resistor (RO).

2. The capacitance detection circuit (200) according to claim 1,

wherein an input terminal of the first inverter (B 1) is connected to the clock signal terminal, and an output
terminal of the first inverter (B 1) is connected to the control electrode of the first switch (SW1);

an input terminal of the second inverter (B2) is connected to an output terminal of the generation sub-circuit
(2021), and an output terminal of the second inverter (B2) is connected to the control electrode of the third
switch (SW3);

afirst electrode of the first switch (SW1) is connected to a first power supply terminal for receiving an first voltage
thatis input, and a second electrode of the first switch (SW1) is connected to a first terminal of the first capacitor
(C1);

a second terminal of the first capacitor (C1) is grounded;

a control electrode of the second switch (SW2) is connected to the clock signal terminal for receiving the clock
signal, a first electrode of the second switch (SW2) is connected to the first terminal of the first capacitor (C 1),
and a second electrode of the second switch (SW2) is connected to a first terminal of the second capacitor (C2);
a first electrode of the third switch (SW3) is connected to a second terminal of the second capacitor (C2), and
a second electrode of the third switch (SW3) is connected to the second terminal of the first capacitor (C1); and
a control electrode of the fourth switch (SW4) is connected to the output terminal of the generation sub-circuit
(2021), a first electrode of the fourth switch (SW4) is connected to a first terminal of the resistor (R0), and a
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second electrode of the fourth switch (SW4) is connected to the second terminal of the second capacitor (C2).

3. The capacitance detection circuit (200) according to claim 2,

wherein the generation sub-circuit (2021) comprises a comparator; and

a non-inverting input terminal of the comparator is respectively connected to the first terminal of the second
capacitor (C2) and a second terminal of the resistor (R0), an inverting input terminal of the comparator is
connected to a reference voltage terminal for receiving the reference voltage, and an output terminal of the
comparator is connected to the input terminal of the second inverter (B2);

for example, the storage sub-circuit (2022) comprises a latch, and

an input terminal of the latch is connected to an output terminal of the generation sub-circuit (2021); and the
detection signal comprises a square wave signal, and

a number of pulses of the square wave signal and an acceleration of the acceleration sensor (100) are in a
linear relationship.

4. A capacitance detection method for the capacitance detection circuit (200) according to any one of claims 1-3,
comprising:

charging the first capacitor (C1);
repeating operations of charging and discharging until electric charges of the first capacitor (C1) are discharged
completely, wherein the operations of charging and discharging comprise:

charging a second capacitor (C2) by discharging the first capacitor (C1), and

discharging the second capacitor (C2);

generating the detection signal according to a voltage of the second capacitor (C2) and a reference voltage,
wherein the detection signal generated is at a first level in a case where the voltage of the second capacitor
(C2) is lower than the reference voltage, and the detection signal generated is at a second level in a case
where the voltage of the second capacitor (C2) is not lower than the reference voltage; and

buffering and outputting the detection signal.

5. An acceleration processing circuit (400), comprising the capacitance detection circuit (200) according to any one of
claims 1-3, an acceleration calculation sub-circuit (401), and a processing sub-circuit (402);

wherein the capacitance detection circuit (200) is configured to output the detection signal to the acceleration
calculation sub-circuit (401);

the acceleration calculation sub-circuit (401) is configured to calculate a correlation parameter value of an
acceleration according to the detection signal; and

the processing sub-circuit (402) is configured to perform an operation corresponding to the correlation parameter
value of the acceleration, according to the correlation parameter value of the acceleration.

6. The acceleration processing circuit (400) according to claim 5, wherein the correlation parameter value and an
acceleration measured by the acceleration sensor (100) are in a linear relationship;

forexample, the detection signal comprises a square wave signal, and the correlation parameter value comprises
a number of pulses of the square wave signal; the processing sub-circuit (402) is configured to perform the
operation in a case where the number of the pulses of the square wave signal is less than a preset threshold
value; and

the operation comprises: opening an airbag, dialing an alarm phone, sending outa prompt message or generating
a warning signal.

7. Anacceleration processing method for the acceleration processing circuit (400) according to claim 5 or 6, comprising:

monitoring the capacitor in the acceleration sensor (100) and converting a monitoring result into the detection
signal;

calculating the correlation parameter value of the acceleration according to the detection signal; and
performing the operation corresponding to the correlation parameter value of the acceleration, according to the
correlation parameter value of the acceleration;

for example, wherein the detection signal is a square wave signal;
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calculating the correlation parameter value of the acceleration according to the detection signal comprises:
counting a number of pulses of the square wave signal during a predetermined time period; and

performing the operation corresponding to the correlation parameter value of the acceleration, according to the
correlation parameter value of the acceleration, comprises:

determining whether the number of the pulses is less than a preset threshold value; and
performing the operation in a case where the number of the pulses is less than the preset threshold value.

8. A storage medium storing computer instructions to cause the acceleration processing circuit (400) according to
claim 5 or 6 to perform the steps of the acceleration processing method according to claim 7.

9. An electronic device, comprising one or more processors, the processors being configured to execute a computer
instruction for causing the acceleration processing circuit (400) according to claim 5 or 6 to perform the steps of the
acceleration processing method according to claim 7.

Patentanspriiche

1. Kapazitatserfassungsschaltung (200) zur Uberwachung eines Kapazititswertes eines Kondensators eines Be-
schleunigungssensors (100),

wobei der der Beschleunigungssensor (100) aufweist: eine Basis (101), eine feste Elektrode (103), die an der
Basis (101) befestigt ist, und eine Masse (102), die relativ zu der festen Elektrode (103) beweglich ist,

wobei die Masse (102) eine leitende Elektrode (104) aufweist, die leitende Elektrode (104) und die feste Elektrode
(103) konfiguriert sind, den Kondensator zu bilden, und der Kapazitatswert des Kondensators aufgrund der
Bewegung der Masse (102) relativ zu der Basis (101) variabel ist;

wobei die Kapazitatserfassungsschaltung (200) aufweist: einen ersten Kondensator (C1) und eine Erfassungs-
teilschaltung (202),

wobeizwei Anschlisse des ersten Kondensators (C1) elektrisch mitder festen Elektrode (103) bzw. der leitenden
Elektrode (104) des Beschleunigungssensors (100) verbindbar sind;

wobei die Erfassungsteilschaltung (202) konfiguriert ist, einen Kapazitatswert des ersten Kondensators (C1) in
ein Erfassungssignal umzuwandeln und das Erfassungssignal auszugeben;

wobei die Erfassungsteilschaltung (202) aufweist: einen ersten Schalter (SW1), einen zweiten Schalter (SW2),
einen dritten Schalter (SW3), einen zweiten Kondensator (C2), einen Widerstand (R0), eine Erzeugungsteil-
schaltung (2021) und eine Speicherteilschaltung (2022);

wobei dererste Kondensator (C1) konfiguriertist, in Reaktion darauf, dass der erste Schalter (SW1) eingeschaltet
ist, zu laden, und in Reaktion darauf, dass der erste Schalter (SW1) ausgeschaltet ist und der zweite Schalter
(SW2) und der dritte Schalter (SW3) beide eingeschaltet sind, zu entladen, und den zweiten Kondensator (C2)
zu laden;

wobei die Erfassungsteilschaltung (2021) konfiguriert ist, das Erfassungssignal in Abhangigkeit von einer Span-
nung des zweiten Kondensators (C2) und einer Referenzspannung zu erzeugen, wobei das erzeugte Erfas-
sungssignal auf einer ersten Stufe liegt, wenn die Spannung des zweiten Kondensators (C2) niedriger als die
Referenzspannung ist, und das erzeugte Erfassungssignal auf einer zweiten Stufe liegt, wenn die Spannung
des zweiten Kondensators (C2) nicht niedriger als die Referenzspannung ist;

wobei der zweite Kondensator (C2) konfiguriert ist, sich durch den Widerstand (RO) in Reaktion darauf zu
entladen, dass das Detektionssignal auf der zweiten Stufe liegt; und

wobei die Erfassungsteilschaltung (2022) konfiguriert ist, das Erfassungssignal zu puffern und auszugeben;
wobei die Erfassungsteilschaltung (202) ferner aufweist:

einen ersten Inverter (B1), der konfiguriert ist, ein von einem Taktsignalanschluss eingegebenes Taktsignal
zu invertieren und ein Inversionssignal des Taktsignals an eine Steuerelektrode des ersten Schalters (SW1)
auszugeben,

einen zweiten Inverter (B2), der konfiguriertist, das Erkennungssignal zu invertieren und ein Inversionssignal
des Erkennungssignals an eine Steuerelektrode des dritten Schalters (SW3) auszugeben, sodass der dritte
Schalter (SW3) dann, wenn das Erkennungssignal auf der ersten Stufe liegt, eingeschaltet wird, und
einen vierten Schalter (SW4), der konfiguriert ist, in Reaktion darauf eingeschaltet zu werden, dass das
Erfassungssignal auf der zweiten Stufe liegt, sodass sich der zweite Kondensator (C2) tiber den Widerstand
(RO) entladt.
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2. Kapazitatserfassungsschaltung (200) nach Anspruch 1,

wobei ein Eingangsanschluss des ersten Inverters (B1) mit dem Taktsignalanschluss verbunden ist, und ein
Ausgangsanschluss des ersten Inverters (B1) mitder Steuerelektrode des ersten Schalters (SW1) verbundenist;
ein Eingangsanschluss des zweiten Inverters (B2) mit einem Ausgangsanschluss des Erzeugungs-Teilschalt-
kreises (2021) verbunden ist, und ein Ausgangsanschluss des zweiten Inverters (B2) mit der Steuerelektrode
des dritten Schalters (SW3) verbunden ist;

eine erste Elektrode des ersten Schalters (SW1) mit einem ersten Stromversorgungsanschluss verbunden ist,
um eine erste Eingangsspannung zu empfangen, und eine zweite Elektrode des ersten Schalters (SW1) mit
einem ersten Anschluss des ersten Kondensators (C1) verbunden ist;

ein zweiter Anschluss des ersten Kondensators (C1) geerdet ist;

eine Steuerelektrode des zweiten Schalters (SW2) mit dem Taktsignalanschluss verbunden ist, um das Takt-
signal zu empfangen, eine erste Elektrode des zweiten Schalters (SW2) mit dem ersten Anschluss des ersten
Kondensators (C1) verbunden ist, und eine zweite Elekirode des zweiten Schalters (SW2) mit einem ersten
Anschluss des zweiten Kondensators (C2) verbunden ist;

eine erste Elektrode des dritten Schalters (SW3) mit einem zweiten Anschluss des zweiten Kondensators (C2)
verbunden ist, und eine zweite Elektrode des dritten Schalters (SW3) mit dem zweiten Anschluss des ersten
Kondensators (C1) verbunden ist; und

eine Steuerelektrode des vierten Schalters (SW4) mit der Ausgangsklemme der Erzeugungs-Teilschaltung
(2021)verbundeniist, eine erste Elektrode des vierten Schalters (SW4) mit einer ersten Klemme des Widerstands
(RO) verbunden ist, und eine zweite Elektrode des vierten Schalters (SW4) mit der zweiten Klemme des zweiten
Kondensators (C2) verbunden ist.

3. Kapazitatserfassungsschaltung (200) nach Anspruch 2,

wobei die Erzeugungs-Teilschaltung (2021) einen Komparator aufweist; und

ein nicht-invertierender Eingangsanschluss des Komparators jeweils mit dem ersten Anschluss des zweiten
Kondensators (C2) und einem zweiten Anschluss des Widerstands (RO) verbunden ist, ein invertierender Ein-
gangsanschluss des Komparators mit einem Spannungsanschluss zum Empfangen der Referenzspannung
verbunden ist, und ein Ausgangsanschluss des Komparators mit dem Eingangsanschluss des zweiten Inverters
(B2) verbunden ist;

die Speicherteilschaltung (2022) beispielsweise ein Haltegatter aufweist, und

ein Eingangsanschluss des Haltegatters mit einem Ausgangsanschluss der Erzeugungsteilschaltung (2021)
verbunden ist; und das Erfassungssignal ein Rechtecksignal aufweist, und

eine Anzahl von Impulsen des Rechtecksignals und eine Beschleunigung des Beschleunigungssensors (100)
in einer linearen Beziehung stehen.

4. Verfahren zur Kapazitatserkennung fiir die Kapazitdtserkennungsschaltung (200) nach einem der Anspriiche 1-3,

Aufladen des ersten Kondensators (C1);
Wiederholen von Lade- und Entladevorgangen, bis elektrische Ladungen des ersten Kondensators (C1) voll-
sténdig entladen sind, wobei die Lade- und Entladevorgange aufweisen:

Aufladen eines zweiten Kondensators (C2) durch Entladen des ersten Kondensators (C1), und

Entladen des zweiten Kondensators (C2);

Erzeugen des Erfassungssignals in Abhangigkeit von einer Spannung des zweiten Kondensators (C2) und
einer Referenzspannung, wobei das erzeugte Erfassungssignal auf einer ersten Stufe liegt, wenn die Span-
nung des zweiten Kondensators (C2) niedriger als die Referenzspannungist, und das erzeugte Erfassungs-
signal auf einer zweiten Stufe liegt, wenn die Spannung des zweiten Kondensators (C2) nicht niedriger als
die Referenzspannung ist; und

Puffern und Ausgeben des Erkennungssignals.

Beschleunigungsverarbeitungsschaltung (400), welche die Kapazitatserfassungsschaltung (200) nach einem der
Anspriiche 1-3, eine Beschleunigungsberechnungsteilschaltung (401) und eine Verarbeitungsteilschaltung (402)
aufweist;

wobei die Kapazitatserfassungsschaltung (200) konfiguriert ist, das Erfassungssignal an die Beschleunigungs-
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berechnungs-Teilschaltung (401) auszugeben;

die Beschleunigungsberechnungsteilschaltung (401) konfiguriertist, einen Korrelationsparameterwert einer Be-
schleunigung gemafl dem Erfassungssignal zu berechnen; und

die Verarbeitungs-Teilschaltung (402) konfiguriert ist, eine Operation durchzufiihren, die dem Korrelationspa-
rameterwert der Beschleunigung entspricht, entsprechend dem Korrelationsparameterwert der Beschleunigung.

6. Beschleunigungsverarbeitungsschaltung (400) nach Anspruch 5, wobei der Korrelationsparameterwert und eine
von dem Beschleunigungssensor (100) gemessene Beschleunigung in einer linearen Beziehung stehen;

das Erfassungssignal beispielsweise ein Rechtecksignal aufweist und der Korrelationsparameterwert eine An-
zahl von Pulsen des Rechtecksignals aufweist; die Verarbeitungs-Teilschaltung (402) konfiguriert ist, die Ope-
ration dann auszufiihren, wenn die Anzahl der Pulse des Rechtecksignals kleiner als ein vorgegebener Schwel-
lenwert ist; und

die Operation aufweist: Offnen eines Airbags, Wahlen eines Alarmtelefons, Aussenden einer Aufforderungs-
nachricht oder Erzeugen eines Warnsignals.

7. Verfahren zur Beschleunigungsverarbeitung fiir die Beschleunigungsverarbeitungsschaltung (400) nach Anspruch
5 oder 6, mit:

Uberwachen des Kondensators im Beschleunigungssensor (100) und Umwandeln eines Uberwachungsergeb-
nisses in das Erkennungssignal;

Berechnen des Korrelationsparameterwertes der Beschleunigung gemaR dem Erfassungssignal; und
Durchfiihren der Operation, die dem Korrelationsparameterwert der Beschleunigung entspricht, entsprechend
dem Korrelationsparameterwert der Beschleunigung;

wobei das Erfassungssignal zum Beispiel ein Rechtecksignal ist;

das Berechnen des Korrelationsparameterwerts der Beschleunigung gemal dem Erfassungssignal aufweist:
Zahlen einer Anzahl von Pulsen des Rechtecksignals wahrend einer vorbestimmten Zeitperiode; und

die Durchfiihrung der Operation, die dem Korrelationsparameterwert der Beschleunigung entspricht, entspre-
chend dem Korrelationsparameterwert der Beschleunigung aufweist:

Bestimmen, ob die Anzahl der Pulse kleiner als ein voreingestellter Schwellenwert ist; und
Durchfiihren der Operation dann, wenn die Anzahl der Pulse kleiner als der voreingestellte Schwellenwert ist.

8. Speichermedium, das Computerbefehle speichert, um die Beschleunigungsverarbeitungsschaltung (400) nach
Anspruch 5 oder 6 zu veranlassen, die Schritte des Verfahrens zur Beschleunigungsverarbeitung nach Anspruch
7 durchzufiihren.

9. Elektronisches Gerat, das einen oder mehrere Prozessoren aufweist, wobei die Prozessoren konfiguriert sind, um
einen Computerbefehl auszufiihren, um die Beschleunigungsverarbeitungsschaltung ( 400) nach Anspruch 5 oder
6 zu veranlassen, die Schritte des Verfahrens zur Beschleunigungsverarbeitung nach Anspruch 7 auszufiihren.

Revendications

1. Circuit de détection de capacité (200) pour surveiller une valeur de capacité d’un condensateur d’'un capteur d’ac-
célération (100),

dans lequel le capteur d’accélération (100) comprend : une base (101), une électrode fixe (103) qui est fixée
sur la base (101), et une masse (102) qui est mobile par rapport a I'électrode fixe (103) ;

danslequellamasse (102) comprend une électrode conductrice (104), I'électrode conductrice (104) et I'électrode
fixe (103) sont configurées pour former le condensateur, et la valeur de capacité du condensateur est variable
du fait du déplacement de la masse (102) par rapport a la base (101) ;

dans lequel le circuit de détection de capacité (200) comprend : un premier condensateur (C1) et un sous-circuit
de détection (202) ;

danslequel deux bornes du premier condensateur (C1) peuvent étre connectées électriquement respectivement
a I'électrode fixe (103) et a I'électrode conductrice (104) du capteur d’accélération (100) ;

dans lequel le sous-circuit de détection (202) est configuré pour convertir une valeur de capacité du premier
condensateur (C1) selon un signal de détection et pour émettre en sortie le signal de détection ;
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dans lequel le sous-circuit de détection (202) comprend : un premier commutateur (SW1), un deuxiéme com-
mutateur (SW2), un troisieme commutateur (SW3), un second condensateur (C2), une résistance (R0), un
sous-circuit de génération (2021) et un sous-circuit de stockage (2022) ;

dans lequel le premier condensateur (C1) est configuré pour étre chargé, en réponse au cas ou le premier
commutateur (SW1) est activé, et pour étre déchargé, en réponse au cas ou le premier commutateur (SW1)
est désactivé, et le deuxieme commutateur (SW2) et le troisieme commutateur (SW3) sont tous deux activés,
et pour charger le second condensateur (C2) ;

dans lequel le sous-circuit de génération (2021) est configuré pour générer le signal de détection conformément
a une tension du second condensateur (C2) et a une tension de référence, le signal de détection généré est a
un premier niveau dans le cas ou la tension du second condensateur (C2) estinférieure a la tension de référence,
et le signal de détection généré est a un second niveau dans le cas ou la tension du second condensateur (C2)
n’est pas inférieure a la tension de référence ;

dans lequel le second condensateur (C2) est configuré pour étre déchargé au travers de la résistance (R0) en
réponse au cas ou le signal de détection est au second niveau ; et

dans lequel le sous-circuit de stockage (2022) est configuré pour tamponner et émettre en sortie le signal de
détection ;

dans lequel le sous-circuit de détection (202) comprend en outre :

un premier inverseur (B1), configuré pour inverser un signal d’horloge qui est entré depuis une borne de
signal d’horloge et pour émettre en sortie un signal d'inversion du signal d’horloge sur une électrode de
commande du premier commutateur (SW1) ;

un second inverseur (B2), configuré pour inverser le signal de détection et pour émettre en sortie un signal
d’inversion du signal de détection sur une électrode de commande du troisieme commutateur (SW3), de
telle sorte que le troisieme commutateur (SW3) soit activé dans le cas ou le signal de détection est au
premier niveau ; et

un quatrieme commutateur (SW4), configuré pour étre activé en réponse au cas ou le signal de détection
est au second niveau, de telle sorte que le second condensateur (C2) soit déchargé au travers de la
résistance (RO).

2. Circuit de détection de capacité (200) selon la revendication 1,

dans lequel une borne d’entrée du premier inverseur (B1) est connectée a la borne de signal d’horloge, et une
borne de sortie du premier inverseur (B1) est connectée a I'électrode de commande du premier commutateur
(SW1);

une borne d’entrée du second inverseur (B2) est connectée a une borne de sortie du sous-circuit de génération
(2021), et une borne de sortie du second inverseur (B2) est connectée a I'électrode de commande du troisieme
commutateur (SW3) ;

une premiere électrode du premier commutateur (SW1) est connectée a une premiére borne d’alimentation
pour recevoir une premiére tension qui est entrée, et une seconde électrode du premier commutateur (SW1)
est connectée a une premiere borne du premier condensateur (C1) ;

une seconde borne du premier condensateur (C1) est reliée a la masse ;

une électrode de commande du deuxieme commutateur (SW2) est connectée a la borne de signal d’horloge
pour recevoir le signal d’horloge, une premiére électrode du deuxieme commutateur (SW2) est connectée a la
premiére borne du premier condensateur (C1), et une seconde électrode du deuxieme commutateur (SW2) est
connectée a une premiére borne du second condensateur (C2) ;

une premiere électrode du troisieme commutateur (SW3) est connectée a une seconde borne du second con-
densateur (C2), et une seconde électrode du troisieme commutateur (SW3) est connectée a la seconde borne
du premier condensateur (C1) ; et

une électrode de commande du quatriéme commutateur (SW4) est connectée a la borne de sortie du sous-
circuit de génération (2021), une premiére électrode du quatrieme commutateur (SW4) est connectée a une
premiére borne de larésistance (R0), et une seconde électrode du quatrieme commutateur (SW4) est connectée
a la seconde borne du second condensateur (C2).

3. Circuit de détection de capacité (200) selon la revendication 2,

dans lequel le sous-circuit de génération (2021) comprend un comparateur ; et
une borne d’entrée de non inversion du comparateur est respectivement connectée a la premiére borne du
second condensateur (C2) et a une seconde borne de la résistance (R0), une borne d’entrée d’inversion du
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comparateur est connectée a une borne de tension de référence pour recevoir la tension de référence, et une
borne de sortie du comparateur est connectée a la borne d’entrée du second inverseur (B2) ;

par exemple, le sous-circuit de stockage (2022) comprend un moyen de verrouillage ; et

une borne d’entrée du moyen de verrouillage est connectée a une borne de sortie du sous-circuit de génération
(2021) ; et le signal de détection comprend un signal d’'onde carrée ; et

un nombre d’impulsions du signal d’onde carrée et une accélération du capteur d’accélération (100) sont selon
une relation linéaire.

4. Procédé de détection de capacité pour le circuit de détection de capacité (200) selon 'une quelconque des reven-
dications 1 a 3, comprenant :

la charge du premier condensateur (C1) ;

la répétition d’opérations de charge et de décharge jusqu’a ce que des charges électriques du premier conden-
sateur (C1) soient complétement déchargées, dans lequel les opérations de charge et de décharge
comprennent :

la charge d’un second condensateur (C2) en déchargeant le premier condensateur (C1) ; et

la décharge du second condensateur (C2) ;

la génération du signal de détection conformément a une tension du second condensateur (C2) et a une
tension de référence, dans lequel le signal de détection généré est a un premier niveau dans le cas ou la
tension du second condensateur (C2) est inférieure a la tension de référence, et le signal de détection
généreé est a un second niveau dans le cas ou la tension du second condensateur (C2) n’est pas inférieure
a la tension de référence ; et

le tamponnage et I'émission en sortie du signal de détection.

5. Circuitdetraitementd’accélération (400), comprenantle circuit de détection de capacité (200) selon I'une quelconque
des revendications 1 a 3, un sous-circuit de calcul d’accélération (401) et un sous-circuit de traitement (402) ;

dans lequel le circuit de détection de capacité (200) est configuré pour émettre en sortie le signal de détection
sur le sous-circuit de calcul d’accélération (401) ;

le sous-circuit de calcul d’accélération (401) est configuré pour calculer une valeur de paramétre de corrélation
d’une accélération conformément au signal de détection ; et

le sous-circuit de traitement (402) est configuré pour réaliser une opération correspondant a la valeur de para-
meétre de corrélation de I'accélération, conformément a la valeur de paramétre de corrélation de I'accélération.

6. Circuit de traitement d’accélération (400) selon la revendication 5, dans lequel la valeur de paramétre de corrélation
et une accélération mesurée par le capteur d’accélération (100) sont selon une relation linéaire ;

par exemple, le signal de détection comprend un signal d’'onde carrée, et la valeur de paramétre de corrélation
comprend un nombre d’impulsions du signal d’onde carrée ; le sous-circuit de traitement (402) est configuré
pour réaliser I'opération dans le cas ou le nombre des impulsions du signal d’onde carrée est inférieur a une
valeur de seuil prédéfinie ; et

I'opération comprend : I'ouverture d’un airbag, la composition d’'un numéro téléphonique d’alarme, I'envoi en
sortie d’'un message d’invite ou la génération d’un signal d’alerte.

7. Procédé de traitement d’accélération pour le circuit de traitement d’accélération (400) selon la revendication 5 ou
6, comprenant :

50

55

la surveillance du condensateur dans le capteur d’accélération (100) etla conversion d’un résultat de surveillance
selon le signal de détection ;

le calcul de la valeur de paramétre de corrélation de I'accélération conformément au signal de détection ; et
la réalisation de I'opération correspondant a la valeur de paramétre de corrélation de I'accélération, conformé-
ment a la valeur de parametre de corrélation de I'accélération ;

par exemple, dans lequel le signal de détection est un signal d’onde carrée ;

le calcul de la valeur de parametre de corrélation de I'accélération conformément au signal de détection
comprend : le comptage d’'un nombre d’impulsions du signal d’'onde carrée pendant une période temporelle
prédéterminée ; et

la réalisation de I'opération correspondant a la valeur de paramétre de corrélation de I'accélération, conformé-
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EP 3 770 610 B1
ment a la valeur de parametre de corrélation de I'accélération, comprend :
la détermination de si oui ou non le nombre des impulsions est inférieur a une valeur de seuil prédéfinie ; et
la réalisation de I'opération dans le cas ou le nombre des impulsions est inférieur a la valeur de seuil
prédéfinie.

Support de stockage stockant des instructions informatiques pour forcer le circuit de traitement d’accélération (400)
selon la revendication 5 ou 6 a réaliser les étapes du procédé de traitement d’accélération selon la revendication 7.

Dispositif électronique, comprenant un ou plusieurs processeurs, les processeurs étant configurés pour exécuter
une instruction informatique pour forcer le circuit de traitement d’accélération (400) selon la revendication 5 ou 6 a
réaliser les étapes du procédé de traitement d’accélération selon la revendication 7.
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